Introduction: Patient and public involvement is engaging patients, providers, community representatives, and the public in healthcare planning and decision-making. The purpose of this study was to develop a model for the application of patient and public involvement in decision making in the Iranian healthcare system. Methods: A mixed qualitative-quantitative approach was used to develop a conceptual model. Thirty three key informants were purposely recruited in the qualitative stage, and 420 people (patients and their companions) were included in a protocol study that was implemented in five steps: 1) Identifying antecedents, consequences, and variables associated with the patient and the publics' involvement in healthcare decision making through a comprehensive literature review; 2) Determining the main variables in the context of Iran's health system using conceptual framework analysis; 3) Prioritizing and weighting variables by Shannon entropy; 4) designing and validating a tool for patient and public involvement in healthcare decision making; and 5) Providing a conceptual model of patient and the public involvement in planning and developing healthcare using structural equation modeling. We used various software programs, including SPSS (17), Max QDA (10), EXCEL, and LISREL. Content analysis, Shannon entropy, and descriptive and analytic statistics were used to analyze the data. Results: In this study, seven antecedents variable, five dimensions of involvement, and six consequences were identified. These variables were used to design a valid tool. A logical model was derived that explained the logical relationships between antecedent and consequent variables and the dimensions of patient and public involvement as well. Conclusion: Given the specific context of the political, social, and innovative environments in Iran, it was necessary to design a model that would be compatible with these features. It can improve the quality of care and promote the patient and the public satisfaction with healthcare and legitimate the representative of people they served for. This model can provide a practical guide for managers and policy makers to involve people in making the decisions that influence their lives.
Introduction

Background
Involving the public in decision making can be understood as a means of restoring confidence, improving accountability, and ensuring cost-effective decisions in the healthcare system (1) . Citizens' participation in the planning, delivery, and evaluation of health services was conceptualized for the first time by the World Health Organization (WHO) during the Alma-Ata Conference in 1978 (2) . Community-based involvement is the essential base for the health policymaking process in the UK, Canada, and Australia (3, 4) . Different countries also have experienced projects, such as public consultation, to conduct their priorities (5) . The Iranian Ministry of Health and Medical Education (MOHME) delivers healthcare through its health services network. The MOHME is responsible for policy development, supervision, regulation, planning, and designing the healthcare system, including medical insurance, medical education, and research (6) . The MOHME delegates some of its tasks related to policy implementation of healthcare programs in addition to assigning medical education to the Universities of Medical Sciences and Health Services (UMSHS) at the province level (7) . UMSHS provides healthcare services to the population through a district health network and district hospitals at the urban level and by health houses in the rural areas (6) . In 2002, MOHME announced the patient rights charter to support the patients (8) . The charter includes five areas, i.e., 1) the right to receive good services, 2) the right to receive adequate information, 3) the right to freely choose and make decisions about health care, 4) respect for privacy, and 5) confidentiality of patient and compliance with the principle of access to an effective complaints system (9) . But the "patient and public involvement" concept entered the Iranian health system context with the implementation of clinical governance (CG) as an accepted model for improving the quality of hospital care, and it became a task for all hospitals across the country (10) . In November 2009, the Ministry of Health introduced the Seven Pillars model of clinical governance for all hospitals nationwide to prepare necessary infrastructure for the implementation of the clinical governance mandates in accordance with the model (11) . The CG office was established to monitor the programs and set some priorities to establish a supportive culture for quality improvement (12) However, it seems that this axis of program was defined very well among the other topics, and it was not adequately comprehensive and was limited to the tenets of the previous program, such as investigating complaints and discharge against medical advice (DAMA) programs.
Statement of the problem and study logic
The patient and public involvement (PPI) is the active involvement of patients, care providers, community representatives, community groups, and public in such a way that services are planned, delivered, and evaluated (13) . In fact, it is the process by which concerns, needs, and values of the society become engaged in decisionmaking (14) . Patient involvement can be considered useful for healthcare system policy and planning activities (15) . Their participation also can ensure informed decision on the distribution and delivery of healthcare (16) . Evidence suggests that participation can provide the opportunity to achieve better quality of care, greater cost effectiveness, and improvements in the population's health (17) . Patient, the public and other stakeholders' education can be an effective factor in implementing PPI successfully, because it will create a culture of participation, develop a legal base for PPI, allow careful selection of participants, and ensure that the methods used are transparent (18) . Despite the growing body of literature on PPI, this concept has remained poorly defined, and numerous questions remain about applying the appropriate approach (19) . There is no single model to cover the fundamental concept of public involvement comprehensively (20) . However, it is essential to formulate the principles of involvement that are generalizable and applicable across national and political environments. Standardization of the involvement methods also should be compatible with and sensitive to local conditions (21) . In this project, our aim was to develop a logical conceptual model of PPI in Iranian healthcare decision making with respect to the specific political, social, and cultural context of Iran. We tried to anticipate the prerequisites of effective implementation of PPI and their possible consequences.
Objectives
The specific objectives of this study were: 1) to identify antecedents, dimensions, and consequent variables of PPI by reviewing the literature and conducting semi-structured interviews with key informants, 2) to prioritize and weigh the antecedent, dimensions, and essential variables using Shannon entropy, 3) to develop and validate tools to assess PPI's involvement in decision making concerning Iranian healthcare, and 4) to use Structural Equation Modeling (SEM) to develop a conceptual model of PPI for the application of patient and the public involvement in the healthcare system in Iran.
Material and Methods
The current protocol study was conducted using a mixed qualitative-quantitative approach to collect data and analyze results. The statistical methods were used to assess the power relationships between the variables. These relationships were presented in structured diagrams using structural equation modeling (SEM). This study consisted of the following five steps.
2.1.
Step one: literature review The keywords included patient and the public involvement, decision-making, and other similar words that were determined in consultation with a librarian. Inclusion and exclusion criteria for the screening of applications were determined as follows. First, articles must be included that address the patients, the public, or their representatives. Second, the articles should encompass the process of involvement (e.g., communication, consultation, participation, and engagement). Third, it should be referred to a decision-making or policymaking process in the healthcare system, and the papers must be published in Farsi and English between 2000 and 2015. Based on the exclusion criteria, studies on patient involvement in decision-making at the individual level were deleted. Similarly, articles in the field of PPI in healthcare research and developing clinical guidelines were the exclusion criteria for this study. At the end of this step, the antecedent and the consequence variables and dimensions of PPI in healthcare decision making were identified and classified. The purpose of this step was to identify and understand the range of factors that affect PPI in healthcare decisions. This was achieved through an extensive review of the literature on PPI, and the antecedent and consequence variables and dimensions of PPI also were extracted. In this step, the relevant articles about PPI were extracted using the proper keywords in various databases, such as Pubmed, ISI Web of Science, Scopus, PsycNET, EMBASE, ScienceDirect, and Google Scholar. The Persian databases, including Magiran, Scientific Information Database (SID), Irandoc, and Civilica, were used as well. An obvious search strategy was developed to identify related papers about PPI. Keywords included patient and the public involvement, decision-making, and other similar words that were identified in consultation with a librarian. Inclusion and exclusion criteria for the screening of applications were determined as follows: First, the articles must include patients, the public, or their representatives. Second, the articles should encompass the process of involvement (e.g., communication, consultation, participation, and engagement). Third, it should be related to decision-making or policymaking in the healthcare system, and, fourth, the papers must have been published in Farsi and English between 2000 and 2015. Based on the exclusion criteria, studies on patient involvement in decision-making at the individual level were deleted. Similarly, articles in the field of PPI in healthcare research and developing clinical guidelines were the exclusion criteria for this study. The information gathered from studies were retrieved based on information sources and synthesis them. At the end of this step, the antecedent, consequence variables, and dimensions of PPI in healthcare decision making were identified and classified.
2.2.
Step two: qualitative study As we noted earlier, there is a close association between involvement methods and the context in which PPI occurs (20) . In this regard, more research will be required to determine which method is more effective in various contexts. The context may include the political context (for example, the relationships between the government and the public), the social context (including the characteristics of the population, geography, political participation, social capital), the innovation context (considering academic expertise), the organizational context (e.g., limitations, amount and level of commitment to the project, and the attitudes of the organization's key employees), and the decision context (decision making procedure, the different actors' responsibilities, different issues, the decisionmaking process and schedules). In this regard, the components of PPI in decision-making it should be assessed in the context of the Iranian healthcare system, which has special characteristics. Particularly, this community has cultural, religious, and political contexts that are unique. So, it is better to identify the variables that represent the characteristics of the context. Therefore, the qualitative method in semi-structured interviews (conceptual model approach) was used to assess the Iranian context status. The key informants included relevant policy makers and top managers in MOHME, at the University of Medical Sciences, among the representatives from the medical professions and health institutions, patients and their companions, and researchers and experts from the field of PPI in Iran. The key informants were selected using the purposive and snowball sampling strategy with in an effort to identify qualified experts who have then desired theoretical and practical perspectives of PPI in healthcare decisionmaking. These people mainly fit into two groups i.e., 1) decision-makers or experts and 2) healthcare managers, scholars, and researchers in the PPI field. Key informants were eligible to participate in the study if they had more than five years' experience in decision making and policymaking in the healthcare system. Potential interviewees via email or by phone were invited to participate and be interviewed. An "interview guide" was developed to provide the structure of the interviews and to ensure that the focus of the interviews was on obtaining the views and experiences of key informants. Sampling continued until data saturation was attained so that the participants were not providing any new information. After each interview, all of its content was recorded with the participants' permission. Then, the interviews were transcribed, and relevant code was extracted using Max QDA software version 10. To ensure the accuracy and reliability of data (Credibility, Dependability, Transferability and Conformability), different methods were used in the study, such as peer checking, member checking, and expert checking.
2.3.
Step three: prioritizing the factors In this step, we prioritized the components that were obtained from the previous steps. In this way, only the most important and highest priority components, including the antecedents and consequence variables of PPI, were determined for use in the next step. To analyze the data in this step, weighting and prioritizing variables were done using the Shannon entropy technique. In this regard, the expert opinion before (qualitative research) was asked. A data collection form was used in weighting the variables. Three important criteria were entered in the abovementioned form, i.e., the necessity, importance, and relevance of these variables with PPI in healthcare decisionmaking, and, then, the participants were asked to provide weighting variables and indicators. When the decisionmaking has been specified completely by a matrix, the entropy method can be used to measure the weights of the variables (22) . All operations described in this section (weighting and ranking) were conducted using Excel 2010 in the Microsoft Office Software.
2.4.
Step four: design and validation of the questionnaire As previously mentioned, the antecedent and consequence variables were identified during the literature review and qualitative steps. In this step, a primary questionnaire was designed using the results of the previous steps to assess the PPI. In this way, questions to be answered on a five-point Likert scale were designed to extract the dimensions. After providing the initial draft of the questionnaire, we attempted to standardize it. The purpose of standardization at this stage of the study was to assess the reliability, face validity, content validity, and construct validity. To assess the face validity, the experts' judgments were used. Content validity was measured using the Lawshe method. Construct validity also was measured by confirmatory factor analysis (CFA) and applying LISREL software. To assess the reliability of the questionnaire, Cronbach's alpha was used. The questionnaire was distributed to the research community or stakeholders at the operational level, based on required the sample size. These stakeholders were assigned to one of two separate groups, i.e., 1) individuals and their representatives of the supply side, including the managers and decision makers in healthcare institutions (hospitals), representatives of healthcare professions (doctors in all specialties and disciplines, nursing groups and other groups associated with different groups of patients) and 2) individuals and their representatives of the demand side, such as patients and their family members, representatives of organizations, and Non-governmental organizations NGOs ,Consumer advocacy organizations and other organizations, such as the association of specific diseases. In addition, in order to keep an appropriate balance between the supply and demand sides, the samples were selected from the six selected cities in Iran. Sampling from patients and their relatives were based on sequential sampling, and sampling in supply groups was conducted according a quota that was proportional to their population. The individuals and groups from all of the selected cities based on the patterns of rationalization in hospitalization and specialized medical care for Iran, including the cities of Tehran, Tabriz, Shiraz, Mashhad, Ahwaz, and Kermanshah, were enrolled in this study so the sample would be representative of the general population and the results could be generalized to the entire country. We distributed 420 questionnaires among selected samples in general hospitals of the cities mentioned above. Data were entered in SPSS version 16. Descriptive statistics were used to summarize demographic data and central and variation parameters, such as mean and standard deviation, in tables. Also, appropriate statistical tests, including Independent t-test and ANOVA, were used to verify the significance level of the PPI dimensions in terms of demographic factors and Pearson's correlation coefficient to measure the correlation coefficient between variables.
2.5.
Step five: proposing a suitable model Since this step was a complete phase, the data that were collected in the previous step were used. In this step, new data were not collected, and the data collected from the questionnaire were analyzed using LISREL software for modeling. We presented a conceptual model of PPI using structural equation modeling (SEM). It will be used for some complementary tests, including Goodness of Fit Index (GFI), Adjusted Goodness of Fit Index (AGFI), Root Mean Square Error of Approximation (RMSEA), the square root of the mean square error or Chi, Akaike information criterion (AIC), and Non-normed Fit Index (NNFI) to assess the appropriateness of the model. Finally, if the initial fit indexes were not appropriate, the basic model was modified based on the error covariance between variables, and the relationships between them were adjusted as the software suggested, thereby improving the fit index.
Results
In the first step (literature review) 11,760 papers were identified from main databases and other sources. After removing irrelevant and duplicate titles, 419 papers were selected for the quality appraisal, and, finally, 59 papers were deemed to be eligible for inclusion. After access to the full text of selected studies, data were extracted based on the research question in this regards, eight antecedent variables (leadership, legitimacy, representativeness, public empowerment, participation culture, the flow of information and communication, involvement process, and effective structure), and 25 subtitles also were extracted from the literature. In addition, five levels of public involvement were selected from the IAP2 (International Association for Public Participation) were used. These levels consisted of inform, consult, involve, collaborate, and empower.
Consequently, seven variables were extracted from the selected studies and 25 subtitles, i.e., 1) effective decision making, 2) intermediate consequence, such as efficiency, productivity, trust, and justice, 3) constructive information exchange, 4) effective communication, 5) good health, 6) personal and public development, and 7) patient and the public outcomes. In the qualitative steps, we focused on the context of Iranian healthcare. So six main themes and 28 sub-themes were identified after conducting semi-structured interviews with 33 key informants. The main themes as antecedent variables were 1) including requirements for participation, 2) culture and ethics, 3) education and empowerment, 4) democracy and representation, 5) appropriate structure, and 5) the participation process. Also, seven consequences were identified, including 1) prevention of negative consequences, 2) health and satisfaction, 3) effectiveness and efficiency, 4) strengthen the voice of the customer, 5) trust and social capital, 6) better decisions, and 7) development of programs and services. Sixty-three antecedent variables and 35 consequent variables were identified from earlier steps, and they were prioritized and weighted using Shannon entropy.
A checklist was developed and sent to 15 key informants who collaborated in the qualitative step, and they determined the variables based on their importance, necessity, and relation to PPI. At the end of this stage, 42 antecedent variables and 26 consequent variables were selected to enter in the next step. A primary questionnaire was designed in step four based on the variables that were identified in steps 1-3. This questionnaire consisted of 42 items evaluated with a 5-point Likert scale (strongly disagree to strongly agree) to assess the PPI antecedent in seven categories and 25 items for the PPI dimension in five categories and 26 items for the consequence of PPI in six categories. We also had to validate this tool. For this, the face validity was approved by expert opinion, and content validity also was acquired by calculating Content validity Ratio (CVR). The final questionnaire that was developed included 35, 25, and 22 items for antecedent, dimension, and consequent of PPI, respectively. Test and re-test were used to assess the reliability of the questionnaire for which CCI was 0.875, indicating strong reliability. The questionnaire was distributed to the targeted samples, including 210 people on the demand side (patients and their companions) and 210 people from the supply side (physicians, nurses, and other staff). At the time this manuscript was submitted, steps one through four of the study were complete, and the last step (confirming the model) was underway. In this regard, we are going to determine the relations between antecedent, dimension, and consequent variables using structural equation modeling (SEM). These relations are shown in Figure 1 . Figure 1 shows the proposed conceptual model of PPI in healthcare decision making. This model can be used to calculate the effect of antecedent and consequence variables, the dimensions of PPI, and its coefficients. 
Discussion
Some variables were identified as antecedents, which was necessary to establish PPI in health care decision making. In this regard, "Leadership and support" emerged as a prerequisite for PPI initiatives. This factor also was emphasized by Carman (17) , Boudioni (23) , and Pivik (24) . It seems that supportive frameworks, such as allocating financial resources, facilitating participation plans, and making mechanisms to encourage and create information technology infrastructure, as it was found in this study, can help to advance the goals of the PPI projects. Another important antecedent variables in this study were legitimacy and representation, which frequently are referred to in participation literature, as Sykes (25), Maloff (14) , and Abelson (26) indicated. Having the legitimacy to represent the voices of patients and community participation is required. In this regard, representatives should be chosen so that they represent the community and are responsive to the community they serve. In this study, we found that education and empowerment are critical to the success of PPI. Marzano et al. (27) also emphasized the need for participants to have training and skills, as recommended by Kapiriri and colleagues (28) , to equip people with the ability to make decisions. In this study, information and communication were considered to be the foundation for the PPI. Maloff (14) also emphasized that sufficient information is essential element for participation, and Tritter (29) encouraged people to apply dialogue for sharing problems and identify constraints and find meaningful solutions for problem which public encounter with them. Pivik et al. (24) emphacized citizens' participation in planning, and Maloff (14) also referred to consultation with the community. In this regard, Barnes et al. (30) emphasized designing a structure based on the democratic process, and Armstrong (31) suggested an informal, hierarchical structure for the successful implementation of the participation initiative. Many models of public involvement have been presented on a continuum. The most recognized of these is Arnstein's Eight Ladders of participation in which manipulation is located at the bottom, and citizen control at the top; this was the first model developed to explain involvement (40) . Many adjustments have been created and evolved over time. Charles and DeMaio classified three degrees of control, ranging from 'consultation,' which is the lowest level of control, to "participation" and "manipulation" (41) . The International Association for Public Participation (IAP2) has considered participation on a spectrum range from inform to empower and defined the goals and proposed methods to use for each level (42) . In this study, we considered this continuum to show better the level of participation because of its transparency, simplicity, and completeness. According the findings, effective decision making has emerged as a consequence of the variables of PPI in healthcare decision making. Kolasa (35) believed that public participation could contribute to the transparency of the decision making process and Wait (38) indicated that cost-effective and safe decisions are the result of engaging people in the decision-making process. Another outcome of PPI is something we call 'intermediate consequence,' such as responsibility, responsiveness, democracy, justice, trust, and efficiency. These also were highlighted by some other authors (29, 30, 36-38. ( Effective interactions also were an important results of PPI initiatives in our findings; Burns et al. (15) stated that, in participation schemes, patients could meet together, thereby creating improved relations and better communication between patients and staff members. We also found that the ultimate consequences were a favorable outcome of PPI. These outcomes ultimately are related to good health for citizens, which some authors have emphasized (17, 30, 39) . In this study, we also perceived that PPI can develop personal and public capacity. Burnes et al. (15) also declared that individual and community capacity building and skills development are the results of involving the public in decision making as well . Abelson (26) noticed that trained citizens to engage in participatory projects helps to achieve PPI goals. and finally feel good' effect, as Pizzo called it, and he believed that by implementing the participation of the public ensured that their needs would be expressed and thatb there would be some hope that they would be met (40) . Some theoretical framework for public participation that provides a clear description of its components, specifies the public's participation techniques, the desired outcomes, and the proper environment is needed (41) . Several public involvement models are available in the literature, and they try to show different aspects of community participation in the health system. The points that should be noted are 1) there is no comprehensive model that covers all aspects of involvement and 2) caution must be exercised in applying each model for a particular country or area (42) . We should distinguish between the involvement model and methods because they are merely means of obtaining the views of the community or what is known as 'public input.' These models just focus on the level or intensity of participation on the basis of the amount of information exchanged, and they ignore the other aspects of the participation, such as leadership, organizational culture, necessary infrastructure to implement public involvement, and their consequences. So, in this model, we used a logical approach to provide a guide concerning how the public can become involved in the planning and decision making required in the healthcare system. In this regard, similar to each system that has components that include input, process, and outcome, we will provide a model that provides the necessary prerequisites and the potential consequences in compliance with the specific context of the Iranian healthcare system.
Conclusions
In this study, the main variables of PPI were identified by applying a logical approach. The antecedents, consequences, and dimensions of PPI were obtained from the literature and an in-depth qualitative assessment. Then, these variables were prioritized and weighted to develop a conceptual model. The identified variables present a framework to implement the PPI project in the Iranian healthcare system. This model can provide a practical guide for managers and policy makers to bring people to engage in decisions that influence their lives. Additional studies are needed to evaluate the application of PPI in other functions of the system, such as primary health care, developing guidelines, appraisals of health technology, and involving the public in healthcare research. To summarize, it has many social benefits to the community through involving an engaging patient and the public in decision-making and developing services.
